Xay dung mo hinh diéu khién dong
co DC servo bang vi dieu khién




LOI MO DAU

Ngay nay trong moi linh vuc khoa hoc k¥ thuat luén xuét hién khai niém ky
thuat vi xtr Iy va diéu khién, véi sy tro gilp cta may tinh ki thuat vi xir Iy va
diéu khién da co su phét trién manh mé dac biét 1a sy phat trién nhanh chdng cua

cac ho vi xur 1y va diéu khién véi nhimg tinh niang maéi.

Va xuit phat tir nhirng su phét trién d6 em da nghién ctu va thiét ké mot mach
dung vi diéu khién d6 1a: “Xay dung mé hinh diéu khién dong co DC servo bang

vi diéu khién”

Pong co DC servo di xuat hién nhiéu trong céng nghiép va trong san xuat.
Hau nhu trong bat ctr day chuyén san xuat nao hay trong cac xuang, nha may, xi
nghiép...déu ciing sir dung dong co DC servo. Mot s6 ttng dung co ban cia dong
co DC servo trong cong nghiép nhu 1a diéu khién vi tri, van téc, gia tdc, trong
cAc co cAu servo may CNC, bang tai, co cAu robot. ..

Pé tai ndy gilp em hiéu 1d hon vé vi diéu khién, dng thoi tich luy kién thic
dic biét 12 nhitng kinh nghiém trong qua trinh Iap mach thuc té song do thai gian
va kién thirc c6 han, nén mach thiét ké con nhiéu thiéu sét. Em rat mong nhan
dugc sy gop Y cua cac thiy co dé cd thé nang cao chat luong cua dé tai tot

nghiép nay.

Em xin chan thanh cam on !



CHUONG 1: GIOI THIEU PONG CO SERVO

1.1. PHAN LOAI PONG CO SERVO
1.1.1. Pong co Servo DC
- Dbiéu khién dong co 1 chiéu: Dan dong chay dao may cong cu diéu khién
$6 NC/CNC doi hoi hé diéu khién phai c6 kha niang diéu khién dong thoi ca toc
d6 va vi tri. Mac du véi su phét trién caa cong nghiép dién tir, dong co xoay
chiéu diéu khién tdc d6 bang bién ting ngay cang phat trién manh mé nhung
dong co Servo DC van duoc sir dung phd bién trong cac may cong cu diéu khién
s6. Nhitng nam truéc 1995 cuaa thé ki trude 95% dong co dung trong xich
chuyén dong chay dao may dong co NC/CNC déu dugc sir dung dong co DC
diéu khién Servo. Pong co Servo DC ¢6 2 loai: dong co 1 chiéu c6 chdi than va
dong co 1 chiéu khdng co choi than.
1.1.1.1. Pdng co Servo DC c6 choi than
Pong co servo dong mot chidu DC chéi than duoc trinh bay trén (hinh 1.1)
gom 4 thanh phan co ban: stator cua dong co DC 1a mdt nam cham vinh ctu,
cudn day phan tng lp trén roto. Trong qué trinh hoat dong, tir truong ¢b dinh
duoc sinh ra tir nam cham vinh ctru gan trén stator twong tac véi dong tir sinh ra
tir cudn day trén roto khi c6 dong dién chay qua n6. Qua trinh tuwong tac do sinh
ra moment tac dong Ién truc roto. Moment nay biéu dién theo phuong trinh
T=Ke.¢.1e.5INO (1)
Trong d6 : Te=moment dong co ;

K¢=hé s6 dong co ;

® = mat o dong tur

l, = dong phan tng

© = gobc giita vecto tir truong ¢b dinh va vecto dong
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Hinh 1.1: CAu tao dong co Servo DMC chéi than

Cong thie (1) cho thay phan ta sin® anh huong téi momen trén truc dong co.
Hinh 1.2 chi ra quan hé giira vecto tir truong ¢ dinh va vecto dong qua phan
tng. moment trén truc dong co ting dan tr © = 0° va 16n nhat khi goc © =90° c6
nghia 1a khi vecto tir trudng cb dinh vudng goc véi vecto dong phan tng,
moment trén truc dong co 1a 16n nhat khi va khi © = 0° vecto dong phan tng
song song véi vecto tir truong ¢b dinh, tai d6 moment trén truc 1a nho nhat. Bé
dam bao moment trén truc déng co ludn dat duoc gia tri 16n nhat can thiét phai
diéu khién chuyén mach cap dién cho cudn day roto sao cho vecto dong phan
trng ludn ludn vudng goc vai tir truong cd dinh. Voi cach diéu khién qua trinh
cap dién nhu trén, mémen dong co sé& bién thién ti 1& véi dong cap cho cuon day

phan ang.
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Hinh 1.2: Vecto tir truong ¢ dinh va vecto dong qua phan ung

Mot méi lién hé khéc giira cac thong sé cua dong co mot chiéu 1a toe do
quay cua roto ty I¢ vaéi suc dién dong phan dién dong phan dién sinh ra trong
cudn day phan tng

M6men va téc do ciia dong co Servo DC diéu khién c6 thé md ta bang hai
phuong trinh sau: Ti= Kn.ly (2

Ev=Kp.0 3)

Trong do: Ty~ la mébmen tir, Nm
l.- dong dién trong cudn day phan ang, A
Ep- dién ap phan dién (emf), V
K- hé s6 mémen, kgm/A

Kp- hé s6 dién, don vi do von trén vong trén phit
®- van téc quay cia dong co, vong/phut

Mach dong co Servo DC chi ra trén hinh 1.3



Hinh 1.3: Mach dong co Servo DC
Tu dinh luat Kirchhoff ta c6 phuong trinh mach

V, =K, 0+R,.1, +Lu.(dd|t“) 4)

Thanh phan L, nhé hon so véi R, nén cd thé bo qua L,. B qua L, phuong

trinh sé la:
Vi—Rul,=Kp® (5)
Phuong trinh mémen tai T, dat trén truc dong co :
Tn=Ta+Ts+ T, (6)
Va
Ty =J¢ (dw/ dt)
Ts = fyco

Te =Jm (do/dt)+H,
Trong do6 :
T4 - mOmen dong
T - mOmen tinh
T. - mébmen can
Jic- mémen quan tinh roto dong co
F4.- hé sb strc can nhét cua tai
Jm — mOmen quan tinh tai

Fm- hé s sirc can nhét cua tai



Dé dong co quay thi mémen dong co phai bang véi mémen tai:
Tn= Tae=Knn.1y (7)

Uu diém cua dong co Servo DC chdi than 1a don gian trong diéu khién va gia
thanh san pham ré. Tuy nhién sir dung chuyén mach co khi gy ra on, ting nhiét
d6 trén vanh gdp va quan tinh rd to cao khi giam toc d6. Bé khic phu cac nhugc
diém trén nguoi ta da str dung dong co Servo DC khong chéi than.
1.1.1.2. Pong co Servo DC khong c6 choi than

Pong co Servo DC khong ¢o6 choi than dugc str dung pho bién trong may cong
cu diéu khién s6. Cau trdc caa né vé co ban gidng nhu dong co Servo DC choi
than nhung khac & chd cac cudn pha caa dong co 1ap trén Stato va R6to 1a nam
cham vinh ctru. Roto dugc ché tao tir vat liéu ferit hodc samari coban . R6to 1am
tir vat liéu samari coban c6 kha ning tap trung tir cao va tir du thap. Nhung gia
thanh roto loai nay cao hon nhiéu so véi khi roto 1am tir vat liéu ferit. Vi vay, n6
chi dung dé ché tao roto cho dong co cong suat lon. Twong tu nhu dong co xoay
chiéu, tir trudng quay trong dong co DC khong chdi than dugc sinh ra nho mach
diéu khién thtr tu cap dong cho céc cuon pha. Cuon day pha cia dong co khong
chuyén dong vi vay cd thé str dung chuyén mach bang dién tir nén loai trir bang
nhitng nhuoc diém ton tai trong dong co DC Servo chdi than.

Piéu khién cac truc may cong cu diéu khién sb doi hoi diéu khién chinh xac ca
vé vi tri va tdc d6. Vi vdy, dong co Servo DC khong chdi than can phai ¢6 mach
phan hoi, tinh hiéu phan héi 1a toc d6 quay truc dong co hoic vi tri goc truc. Dé
dam bao chinh xac chuyén dong ban may, tin hiéu phan hdi phai dugc cap lién
tuc cho mach diéu khién. Trong cng nghiép thiét bi mach phan héi cua dong co
Servo DC thudng st dung 12 cam bién toc 6 (Tachometer) chéi than hoic

khong c6 chdi than, sensor hiéu tng Hall, resolver, synchro va encoder.
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Hinh 1.4: a) Sensor hiéu tmg Hall va dia tir 1ap & dudi dong co
b) Tin hiéu chuyén mach sensor hiéu tng Hall sinh ra trong mot vong

Phuong phap chuyén mach hiéu tmg Hall dugc sir dung khéa pho bién trong
diéu khién dong co Servo DC. Trong dong co Servo DC 3 pha khong chdi than
nguoi ta dat ¢b dinh 3 sensor hiéu ang Hall 1én vo phia dudi dong co va cach
didu 120° quanh truc dong co. Dé lay tin hiéu sensor hiéu tng Hall, mot dia tur
nhu chi ra trén (hinh 1.4a) duoc lap trén dudi truc dong co va trén dia nguoi ta
cat mot ranh. Khi mot trong 3 sensor hiéu tmg Hall di qua ranh, trong khoang
thoi gian ngan dong tir bi mat va két qua 1a trén dau ra cua sensor hiéu ¢ng Hall
Vy khong co dién ap Vy, (Vh — dién &p hiéu tng Hall). Tin hiéu ra tir sensor
thudng duoc dua qua mach Trigger Smith dé hiéu chinh lai thanh xung chir nhat.

Hinh 1.4b chi ra tin hiéu dua ra tir sensor hiéu tng Hall trong 1 vong quay cua
truc dong co. Tin hiéu nay cd thé dung dé diéu khién chuyén mach Transitor
cOng suat & tin hiéu ra caa diéu khién dong co. Pong thoi cling c6 thé dung dé
xac dinh vi tri ciia dong co.

Hinh 1.5 13 so d6 khdi don gian mach diéu khién chuyén mach dong co 3 pha
dong co Servo DC khong chéi than.
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Hinh 1.5: So @b khéi mach diéu khién chuyén mach cho dong co ba pha

Hé gom 6 bo bién doi cong suat dong vao va dong thoat dugc diéu khién boi
mach diéu ché chiéu rong xung PWM (Pul Width Modulator). Myc dich cta bo
bién d6i nay la khéng ché dong dién cap cho 1 trong 3 cudn day Ly, Ly, L,. Tin
hiéu chuyén mach diéu khién dong co goi téi chan diéu khién Transitor cong
suat dong vao va Transitor cong suat thoat Iap theo kiéu Darlingtor. Hinh 1.6a
chi ra mach Transitor dong vao, dong thoat, cuon pha Ly, L, va tuong ty nhu thé



b)

Hinh 1.6: a) Mach transistor vao va transistor thoat vai cac cuon pha
b) Mach phéat xung tam giac

Hinh 1.7 chi ra mach bién d6i cong suat dong vao va mach tin hiéu ra. Mach
bién doi cong suat 3 dong vao co cau tric 1a mach bién 4p xung day kéo. Tan sb
chuyén mach cta bo bién ddi cong suat dong vao duogc thuc hién nho mach da
hai. Mach nay c6 thé thiét lap tir IC CD4078B. Tin hiéu ra Q va Qp, ctia mach
nay dugc dua téi chan diéu khién cua 2 chan Transitor truong ( mosfeet) cong
suat. Bo bién doi cong suat dong vao con dugc diéu khién boi bo diéu ché chiéu
rong xung ( PWM ) tan sb thap. Tan sé phat xung cia PWM duoc thuc hién nho
may phat xung tam giac nhu chi ra trén hinh 1.5b

Hinh 1.7 14 so d6 mach cta mot trong 6 bo bién ddi dong. Biéu khién mach da
hai va mach bién doi day kéo hoat dong nhu sau: Khi chan tin hiéu ra Q cua IC
CD4047B ¢ mUc cao va tin hiéu Enable (A) & mic thap, dong chay tir nguon
dién &p 1 chiéu 12V qua Transitor Q, ti cuon Ly cua bién ap T1 vé C qua
Transitor Q; va dat. ¢ thoi diém nay khdng xuét hién dong trong cudn Lg; chay
qua cudn cam L, D3 bién thién ap ngugc. Khi Q chuyén tir muc logic cao xudng
muc logic thip va Enable (A) khong thay doi mic tin higu, dong chay qua L, bi
ngat. Trong cudn day L, xuat hién dong chay qua D3 hudng téi diém E nap dién

cho ty C1. Tai thoi diém nay tin hiéu ra Q bu tir mac thap chuyén 1&n muc cao.
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Hinh 1.7: Mot trong sau tang bién doi cua hé diéu khién dong co DC khong

chdi than

Dong chay tir nguon 12V qua cudn Ly, cia T1 huéng téi diém D qua Q,
vé dat trong cuon Ly, xuat hién dong dién chay qua Ls, téi diém E nap dién cho
tu C1. Nhu vay vai tan sé thap caa tin hiéu Enable, tu C1 nhanh chong dugc nap
dén murc xac dinh vi xung dong & diém C va D ¢6 tan sé di tri én dinh cho nén
nap dién &p tai diém E gan nhu khong thay d6i. Dién thé ¢ tai diém E 1a dién &p
cho An0t caa Triristor T1.

Dién 4p tai diém F diéu khién bién do dong gdoc cua khuéch dai cong suat
Dalington va dién ap nay 1a ham cua tin hiéu chuyén mach o diém B

Trong thoi gian & ving rdng cua tin hiéu ¢ diém B dong dién 1 chiéu dién
ap 12V qua Trasitor Q2 téi diém G cua cudn day L, cia bién thé T2 sau d6 qua

cuon Ly, diode D1 dén C, Itc nay chan Q cua CD4047B & mic cao va tai B
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muc logic thap D2 tré thanh dién &p thuan dong chay tir G qua D2 qua Q4 vé
dat.

Khi tin hiéu Q chuyén xudng mirc thap gay ra ngat dong chay trong L,
cua T2 diode Schottky D5 tré thanh dién &p thuan. Két qua 1a co dong chay toi
diém F. Khi Qy, chuyén tir cao xudng va dong chay trong L, caa T2 bj ngat D6
c6 thién &p thuan dong chay vé diém F

Bién do cua dién ap tai diém F ti & voi d6 rong cua xung chir nhat diém B.
Mach Darlinton bi khoa khi hé diéu khién gitr cho cuc goc cta Transitor Q2 &
muc logic cao. Khi g2 khda bo bién doi day kéo thir 2 khdng hoat dong va khong
c6 chay toi diém F, do d6 khong co dong cap cho cuc goc cia Q6 nén Q6 bi
khoa. Khi tai diém B chuyén tir logic cao sang logic thap Transitor Q2 mo. o
rdng xung tai diém B tang 1én lam cho dong gbc cua Transitor Q6 ting 1én va khi
d6 rdng cua xung vao B giam xudng dong géc cia Q6 ciing giam xudng. Nhur
vay dong collector va emitter ciia Darlington 1a ham cua d6 rdng tin hiéu chuyén
mach.

Tiristor T1, Transitor Q5 va Diode zener D7 hinh thanh mach bao vé dong co
Servo va chong qua ap cho mach diéu khién. Dé khong ché quéa ap nguoi ta ndi
diém H trong hinh 1.7 véi diém trong hinh 1.6. Tiristor T1, transitor Q5 va diode
zener D7, dién trd R; va R, duogc lap nhu chi ra trén hinh 1.7. Trong mach dién
tré Rs va dién tré R, chon du 16n dé véi dién ap binh thuong Q5 ludn bi khda do
do6 Tiristor T1 cling luon bi khoa. Khi dién ap tai D vuot qua dién ap dinh muc
dua 16n Transitor Q5 ma, Transitor T1 ma nén dién ap tai diém E va F gan bang
khong va mach Darlington khda. Chu ¥ ring trong qué trinh dién ap tai D vuot

qua dién ap cho phép, Transitor Q2 dang & trang thai mé.
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Hinh 1.8: Két cau dong co DC khong chdi than

Hinh 1.8 1a két cAu caa dong co DC khéng chéi than. Trén dong co bd tri
hé théng phanh, sensor do tdc do , chuyén mach hiéu ang Hall, sensor kiém tra
nhiét 6 dong co. Trong than doi hoi hé diéu khién dong co cung cap tin hiéu
diéu khién ca vi tri va ca tdc d6. C6 2 kiéu co ban cua hé diéu khién dong co
Servo: twong tu Va 6.

Hé diéu khién Servo kiéu twong tu 1a st dung mach dién dé thyc hién bu sai s6
vi tri va tbc do. Hé gom 4 cum diéu khién co ban: may tinh diéu khién vj tri, diéu
khién toc do va dong co mot chiéu khdng choi than. Méi quan hé gitra cac cum
diéu khién chi rd trong hinh véi tin hiéu phan hdi vi tri tir b bién d6i encoder
hoac Sesolver qua mach phan hdi dé hdi sinh ra sai s6 téc do va sai s6 dugc dua
dén hé diéu khién téc do dé sir Ii cho ph hop vai vi tri. Hé diéu khién téc do
chtra mach phan héi toc d6 sinh ra tir Tachometer. Tin hiéu duoc so sénh véi tin
hiéu duoc dua ra tir hé diéu khién vi tri va sinh ra dién ap va dong phu hop b

cho sai sb vi tri va toc do.
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Hinh 1.9: So d6 khéi cua hé diéu khién dong co DC kiéu tuong tir CNC
Hinh 1.10 12 mét kiéu mach diéu khién dong co Servo DC dung trong méay

cong cu diéu khién sé CNC. Dién ap 16i twong ty CNC va tin hiéu phan hdi cua
Tachometer gai tdi mach diéu chinh (PI) dé sinh ra tin hiéu diéu khién vi tri. Tin
hiéu sinh ra tir bo diéu chinh P1 va tin hiéu tir mach dao dong dua ti mach
khuéch dai cong suit trude khi téi mach diéu ché chiéu rong xung (PWM). Xung
tam giac la xung chuan dugc sinh ra tir mach phat xung. Xung nay duoc giri bo
diéu ché chiéu rong xung. Trén hinh 1.10 dién tré R1 1a dién tro khuéch dai cua

mach diéu khién vi tri.
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Hinh 1.10: Mach diéu khién déng co Servo DC

1.1.2. Dong co AC Servo

Nho su phat trién vuot bac cia cong nghé diéu khién dién, hién nay
chuyén dong chay dao trong may cong cu diéu khién sé ding kha phé bién dong
co AC Servo. Hinh -11 chi ra hinh dang ngoai cua dong co AC Servo.

Nhung nhugc diém cia dong co AC Servo 1a hé diéu chinh téc d6 dong co
phirc tap va dat tién so voi dong co DC. Hé diéu khién téc d6 dong co AC Servo
dua trén co sé bién doi tan s6. Toc d6 dong co duge xac dinh theo tan sé nguon.
Mot trong nhitng phuong phap diéu khién tdc 6 dong co AC Servo 1a bién d6i
dong xoay chiéu thanh dong mét chiéu nho bo chinh luu 3 pha, sau d6 bién doi
dong 1 chiéu thanh dong xoay chiéu nhung ¢ tan sé di duoc lya chon. Hinh 1.11

1a so dd khéi don gian hé diéu khién toc d6 dong co AC Servo.

14



i)
Hinh 1.11: a) Dang ngoai dong co AC
b) So dd diéu khién téc d6 dong co AC

1.1.3. Lwa chon dong co
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Khi lua chon dong co nguoi thiét ké phai xem sét nhiéu yéu t6 va cac dic

trung vé dai téc do, su bién d6i momen tdc do, tinh thuan nghich, chu ki 1am

viéc, momen khai dong va cong suat yéu cau.
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Hinh 1.12: Buong cong momen téc do dong co bude

Dic biét luu ¥ t6i dudng cong momen téc dd dong co boi vi cac dudng

cong nay cho ta nhitng théng tin quan trong. Hinh 1.12 chi ra dwong cong
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momen téc d6 khac nhau véi dién ap tiéu thu tuong Gmg. Dé lya chon lra cong
suat chling ta can chon lua cac van dé sau:
1.1.3.1. Momen khéi dong dong co.

Momen & téc do quay bang 0 duoc goi 1& momen khai dong co. Bé dong co
tu khoi dong dugc, dong co phai sinh ra momen I6n hon momen ma sat va
momen tai dit |1&n truc cua nd. Néu goi a la gia téc gdc cua dong co va duge do
bang Rad/s?, T, 1a momen dong co, Ty 12 momen tai dat Ién truc dong co va J 1a
momen quén tinh cta ROto va tai ta co quan hé:

A=(Tn- Tl (8)
1.1.3.2. Toc dd cuc dai ciia dong co.

Nhin vao d6 thi quan hé momen tc d9, tai diém momen bang 0 x4c dinh
tbc do cuc dai cua dong c.o. Can phai nhé rang tai toc do nay dong co khong qua
momen va tc do nay goi 1 toe do khdng tai.
1.1.3.3. Cong suat yéu cau tai.

Cong suat yéu cau dat biét quan trong ddi véi dong co, vi vay ngudi thiét
ké phai lya chon dong co c6 cong suat tuong ng VGi cong suat yéu cau trong
chu ky lam viéc.
1.1.3.4. Néu hé din ddng yéu ciu diéu chinh téc do:

Tt nhat 13 lya chon dong co dong bo hodc dong co mot chiéu.
1.1.3.5. Néu hé yéu cau diéu khién ca vi tri va téc d9.

Trong truong hop vi tri goc thuc hién theo vi tri roi rac hoic gia s, tot
nhat 14 dong co bude. Pong co budc co thé diéu khién toe do bang cach thay doi
tan s cap xung va chi ding trong cac mach diéu khién nho cé nghia 1a khéng c6
mach phan héi. Pong co budc chi ding trong truong hop tai trong tai nho va
khong thé diing trong truong hop doi hoi tbe do qué cao. Trong trudong hop yéu

cau diéu khién ca vj tri va tdc do, vi du trong cac thiét bi chuyén dong theo
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chuong trinh s, nguoi ta thudng sir dung dong co Servo. Pong co Servo 1a dong
co AC, DC hoic dong co mot chiéu khdng ¢ chéi than ¢6 mach phan hdi vi tri,
Pong co Servo dit hon dong co budc.

1.1.3.6. Hé théng can hay khéng can giam téc.

Théng thuong tai duge diéu khién ¢ dai téc do thap va momen Ion. Pac tinh
ctia dong co & tbe do cao momen thap vi vay can hop téc do dé giam téc do dau
ra. Khi ding hop téc do quén tinh tai cling thay doi theo va su thay do6i nay thé
hién trong cong thuec:

Je= Jui( O/ (Dd)2 )

Trong dé: wyi- Toc d6 goc cua tai, Rad/s

mq- Toc dd goc cua dong co, rad/s
1.2. HE THONG SERVO
1.2.1. Hé théng Servo la gi ?
“Servo” bat nguon tir tiéng Hy Lap Secvus (vervant). Hé thong duoc goi 12 :

“Hé thong Servo” chap hanh trung thanh véi mot Iénh

Servo motor

Table positioning + J -
command value™ |

Hinh 1.13: M& hinh mét hé théng Servo

*Co cau dinh vi:
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Hé thdng servo khong don gian chi 1a mot phuong phép thay thé diéu khién vi
tri va toc do cua cac co cdu co hoc, ngoai nhitng thiét bj co khi don gian, hé
théng servo bay gid da tré thanh mot hé thong diéu khién chinh trong phuong
phap diéu khién vi tri va tbc do. Sau day 1a mot s6 vi du vé cac co cau dinh vi:

Co cau dinh vi don gian :

*CAac vi du Vé co cdu nay do 1a xy lanh hay truc cam hay bo ly hop va phanh

ham
i N [ — =]
Cyvlinder
- :\\ \ -
Stopper
<>

Cam s B
e <o Feas(PH)

Clutch

& brake

Clutch
& brak{z”zz%-':mm"]: Motor

Hinh 1.14: Xy lanh hay truc cam hay bo ly hgp va phanh hdm

Uu diém cta co cdu nay do 1a don gian, ré tién, va cd thé hoat dong & téc do
cao. Co céu dinh vi linh hoat diéu khién béi servo motor. Co cau ndy c6 thé duoc

diéu khién vong ho, naa kin hay vong kin
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Stepping motor
Position
l’"=‘><=

I—" L M controller
1 ]
I:] Servo moQr |
‘ Position
P =1 ] | [ ] M E controller
4 I
: v
m% Servo motor
| Position
F - r'=‘><]= M controller
1 I

4

Change to AC servo motor

Hinh 1.15: Diéu khién vi trf linh hoat boi dong co servo
Uu diém cua co cdu nay d6 1a d6 chinh xac va dap tng téc do cao, c6 thé dé
dang thay d6i vi tri dich va toc d6 cta co cau chap hanh. Co cau chuyén dong
dinh hudngCo cAu ndy chuyén dong theo hudng nhat dinh dugc chi dinh tir bo
diéu khién. Chuyén dong cé thé la chuyén dong tinh tién hay quay.

Linear motor l

B controller

Rotor

Direct drive =
¢ =4 controlier
’Q
i i )
/4

Stator (coiling side)

Hinh 1.16: biéu khién chay truc tiép
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- Uu diém 1a co cau chap hanh don gian va nang cao tudi tho hop sé truyén
dong (do truyén dong kha ém).

*Backlash va hiéu chinh:

- Backlash hiéu d6 1a giéi han chuyén dong cua mot hé théng servo. Tét ca
cac thiét bi co khi déu c6 mot diém trung tinh gitra chuyén dong hoic quay theo
chiéu duong va am (ciing giéng nhu dong co trude khi dao chiéu thi van téc phai

giam vé 0). Xét mot chuyén dong tinh tién lui va téi nhu trong hinh sau:

Forward /stop

ARRRRRRNR NN NN G

: Forward
direction

—

Start reverse rotation
Send compensation

| pulses N amount of
pulses

A

_g— (€ (N-pulscs)

Reverse (command
pulse)/stop

NN
A

Start forward rotation
Send compensation

I pulses N amount of
E pulses
7

> (N-pulses)

I E Forward command pulse

stop

Y.

Hinh 1.17: Sy giat Iui cua co khi
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Chuyén d6ng tinh tién nay dugc diéu khién boi mot dong co servo. Chuyén
dong toi va lui duoc gisi han bai mot khoan tréng nhu trong hinh. Nhu vay dong
co s& quay theo chiéu duong hodc chiéu &m theo mot s vong nhit dinh dé
chuyén dong cua thanh quét 1&n toan bo khoan tréng d6 nhung khong dugc vuot
qua khoan tréng (day 1a mot trong nhitng diéu kién cdt 16i cua viéc diéu khién
dong co servo). Gi6i han nay duoc goi la backlash. Tuy nhién trong thyc té do
dong co quay nhitng vong chinh xac dé con truot tryot chinh xac va quét 1én
toan bo khoan tréng trén 14 rat khé thuc hién néu khdng c6 mét su bu trir cho no.
Va trong hé thdng servo nhat thiét ¢ nhitng ham 1énh thyc hién viéc bu trir, hiéu
chinh nay. Nhu trong hinh v& trén, hé théng servo goi xung Iénh hiéu chinh
cong/trir s6 lwong xung lénh diéu khién va cac xung Iénh hiéu chinh nay s&
khéng duoc tinh dén trong bo dém xung.

1.2.2. Hé théng diéu khién

Co badang :
biéu khién vong ho:
Position
[ Table | controller
i s (NC controller)
ANNNNNNNNNANNY ! Stepping <
Ball screw

{Reduction gear)
Hinh 1.18: Diéu khién vong ho

Nghia 12 bo diéu khién vj tri chi dat 1énh cho dong co quay ma thoi.

biéu khién nura kin:
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Rotary encoder Position

[ [able

| controller

..... . 1 (NC controller)

Ball screw Lb——4

Y

7SI IS SIS, i Stepping \J

(Reduction gear) T

Hinh 1.19: Diéu khién nixa kin

O day sb vong quay cia step motor dugc mé hda va hoi tiép vé bo diéu khién

vi tri. Nghia 1a dén day thi dong co step chi quay mot s6 vong nhat dinh tly

thudc vao “ 1énh” cia bo diéu khién vi tri, n6i cach khac bd diéu khién vi tri cé

thé ra lénh cho chay hoic dung dong co theo mét 1ap trinh sin ¢ tly thuc vao y

d6 cuia nguoi thiét ké.

Diéu khién vong kin
Linear scale
| =
— Tahle Position
I controller
T (NC controller)
77777777 PTITZ7772 | Stepping <
Ball screw T :

(Reduction gear)

Hinh 1.20: Biéu khién vong kin

Vong hoéi tiép ldc nay khdng phai hoi tiép tir truc dong co vé ma vong hoi tiép

lGc nay 1a hdi tiép vi tri caa ban chay thong qua mot thudt tuyén tinh. Luc nay bo

diéu khién vi tri khong diéu khién sé vong quay ciia motor nira ma n6 diéu khién

truc tiép vi tri cua ban chay. Nghia 1a céc sai s6 tinh do sai khac trong cac banh

rang hay hé théng truyén dong duoc loai bo.

1.2.3. Céu hinh cia hé théng servo:
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Tinh hiéu dién ap |_|

Su thiét dat di lieu vi tri —> —_— > ~O
Sy thiét dat div lieu Toc —> e -«
dé

Téc do phan héi tin

higu Servo motor

Vi tri tin hiéu phan hdi

Hinh 1.21: CAu tao cua hé thdng servo

Su khac biét cia dong co servo so vai nhitng dong co str dung cam ng tir noi

chung 1a n6 c6 mot may do dé phat hién tée do quay va vi tri.

[1

/ Truc tai
Thiét bi do
(Encoder)

Phan motor

Bo diéu khién (Tinh hiéu dau vao)

Diéu khién toc d6 dong co servo quay voi mot toe do twong tng véi tinh hiéu
dién ap dau vao. Vi vay n6 giam sat téc do quay cia dong co trong moi thoi
diem.

Tinh higu dién ap dau Dong dién =
vao ~ -
>

-€

Tinh hiéu téc d6 phan héi "
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So do khéi diéu khién dong co servo véi 2 vong hdi tiép vi tri va tdc do:

5 Position controller OMNUC N515
ONNUCNI116
}‘7 Position controller OMNUC N115 series  ————————®#%—— Servo Driver _’l‘_ Motor _’|
A B C D E
| Memmory Indicator Oscillation | l
| K
LD |
v . Motor
RO
Controller Ditection Error DA
Baction P Oscillation P judgement counter 1w converter M
Position 3
command
SHesd Tacho-generator
°p Current feedback
command | | TG
| I | Speed feedback |
Pulse
.[ul[?pti:u' E
freatt Position feedback
Encoder
= - — ——_ Serva Driver ——P4— Motar —™

Hinh 1.22: So d6 khdi dong co servo

Trong d6 phan A B C Ia phan so sanh xt ly tin hiéu hoi tiép va hiéu chinh
Iénh. Phan D E 1a co cau thyc thi va hoi tiép. Cac phan A B C thi kha pho dung
trong cac so do khéi diéu khién, phan D E thi tly céc thiét bi sir dung ma ching

c6 khac nhau d6i chiit nhung vé ban chat chiing hoan toan giéng nhau.
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1.2.4. C4u tao va nguyén ly 1am viéc caa dong co Servo

1.2.4.1. Cau tao ciia dong co servo

Armature ion core
Permancot rmagest

\

Hinh 1.23: So d6 ciu tao cia dong co servo

1.2.4.2. Nguyén ly lam viéc ciia dong co servo

25



>y ) Goc xoay (°)
IO IFO -]10 SqO 4?0
Hl
Thanh phin B
Tiép diém H
| H ] ]
) N Goc xoay (°)
I0 11.0 .-ILO sqo 4?0
11 |
Déng qua " B
cudn day
13 B
L l |
P3 P1
b ) Y

AN
Tir trdng Stator \

P2

Y

Qui trinh chuyén mach va tir trirong quay stator

Hinh 1.24: So d6 nguyén ly 1am viéc cua dong co servo

Qua phan trinh bay & chwong mdt di gi6i thiéu dwoc mot sé loai dong co

servo ma hién nay dang dwec sir dung rong rai trén thi treong nworc ta.
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CHUONG 2: VI PIEU KHIEN ATMEGAS

2.1. GIOI THIEU CHUNG
Atmega8 1a mot con vi diéu khién thuoc dong Mega AVR cua hang Atmel.
Dong vi diéu khién nay c6 nhiéu tinh ning hoat dong ndi troi nhur:
Rat tiét kiém ning luong, hiéu suat cao
CPU c6 kién tric RISC, ¢ 130 1énh hau hét ching chi thyuc hién chi trong
mot chu ky xung clock
C06 23 thanh ghi da dung
Toc do toi da 1én 16MIPS véi thach anh 12 16MHZ
B& nhé phan doan c6 d6 bén cao khéng d& bay hoi
C06 8KB bo nho flash lap trinh ISP
512 bytes EEROM
1KB SRAM
Chu ky ghi va x6a 10.000 lan cho b nh¢ Flash ROM va 100.000 cho
EEPROM
Dit liéu khdng bi mat sau nhiéu nam
Co tinh nang bao mat
Tinh nang ngoai Vi:
2 bo timer/counter 8 bit va 1 b so sanh
1 bo Timer/counter 16 bit
Bo dém thoi gian thyuc véi dao dong riéng
3 kénh PWM
6 kénh ADC 10 bit cho kiéu vo PDIP va 8 kénh ADC 10 bit cho kiéu vo
TQFP
Giao tiép ndi tiép TWI
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Lap trinh ndi tiép USART giao tiép ndi tiép SPI master/slave

B6 so sanh Analog on chip
Tinh nang dac biét cia Atmega8
Hiéu chuan bo dao dong RC noi

B6 ngudn ngat bén trong va bén ngoai

Nam ché do: Idle, giam nhidu ADC, tiét kiém ning luong, Power down,

ché do cho.
C06 23 ngb vao ra
Puoc dong gbi trong 32 chan kiéu TQFP
bién ap hoat dong 4,5 — 5,5v
Tan sb hoat dong 0 — 16 mhz

So d6 chan Atmega8
TQFP Top View
i
58
sgaliies
cEEdases
dgzggdsgn
(=T I I I S T T i
OoOoOoOoOonnn
o ™ o o W b 0
_'."Tl Lo I I | o & oo C\.I_
o £y
anT1 PDaC 1 \__/24OPC1 (ADC1)
(XCK/TO) PD4 O 2 2a [ PCO (ADGO)
aMD O3 22 O ADGT
veoo O 4 21 O GND
GND OS5 20 [ AREF
vocOe 19 [ ADCE
(XTAL1TOSC1) PRE O] 7 ~ 1epAvce
(XTALZTOSC2)PETOS [ i~ ™17 [ FBE (SCK)
-, L
o NEEXEE
OoOooooodd
[T —
SEpEEHEd
EEZ3nnoo
TIS2g052
go
=

Hinh 2.1: So d6 chan atmega8
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So d6 khdi

AEEET -
PCO-FCE FEd - FEF 4—Ij|
WOT k& 4 4 - i & 4 £ & § |_'|
ATALE
KK
FORTG DANERSEUFFERS POATE DRIVERSELFFEAE
3.,1 o FOATS CHEMAL MTERFACE FORTE CIGITAL MTERFACE
I} I I B
{ %
\ —— '
WA ADC
M  apc [ INTERRRCE ™ ™
Fe 1 —
SFEF| F: n
TIMERE!
FRCGEREM ETACK 3— - W—in OECLLATOR
M cowter [—|| romTER [T CEUNTERS
1 I
FROGREM | M INTEFHAL
™ FLesw | GSRaM e CECILLATOR
i |
IHETRLICTION SEHERAL WETCHDOR CECLLATOR
RESIETER sl PUFRPCEE TIWER
| REQISTERE j,
= X
IHETRLICTION - MU CTAL
CEcooER | [ ! 1 sTmne
l o z
COMNTROL NTERFLIFT
LIMES AL - LHIT
l__..
ETATUS -
AVR CPU FEGETER [FT% = EEFRIM
e
I COMP.
- L -
s " TERRRCE [N
< e b
FORTD CIGITAL INTERFRCE
FORTD DRIVERSELFFERE

FC4 - FOT

Hinh 2.2: So d6 khéi atmega8
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2.2. CAU TRUC NHAN AVR
CPU cta AVR c6 chirc nang bao dam sy hoat dong chinh xac cia cac chuong

trinh. Do d6 no6 phai cd kha nang truy cap bd nhd, thuc hién cac qua trinh tinh

toan, diéu khién cac thiét bi ngoai vi va quan Iy ngat.

[ Diata Bus B-bit
Program Stafus
ngf;r " Gounter ] and Gantrol
Memary 4
l —_ Interrupt
- X - Unit
Inetruction Ganaral
RAegistar Purpase SP|
T Bl Registrars - Unit
Instruction Watehdog
Dwecoder @ - Timer
= L
l E g: —
E % Analag
Caontrol Lines = E Comparator
{ 5
3 B
- 3
= £ 0 Maduler
Data
la—g = D Module 2
¥ ERAM
= |'D Module n
EEPROM ]
IQ Lines ]

Y
Hinh 2.3: CAu tric nhan AVR

AVR st dung cau tric Harvard, tach riéng bo nhé va cac bus cho chuong
trinh va dir liéu. Cac Iénh dugc thuc hién chi trong mét chu ky xung clock. Bo
nhé chuong trinh dugce luu trong b nhé Flash.

2.2.1. ALU
ALU lam viéc truc tiép véi cac thanh ghi chic niang chung. Cac phép toan
duoc thuc hién trong mot chu ky xung clock. Hoat dong cua ALU dugc chia lam

3 loai: dai sb, logic va theo bit.
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2.2.1.1. Thanh ghi trang thai
Pay 1a thanh ghi trang thai c6 8 bit luu trir trang thai cia ALU sau cac phép
tinh s6 hoc va logic
Bit
szl f 0 | T | W | s [ v [ w~ | 2z | ¢ | SREG

ReadWrits RAN RAN AW AW AW RAN RAN RAN
Indtizl Value a a Q Q Q a a a

C: Carry Flag :cd nhé (Néu phép toan c6 nhé co s& dugc thiét 1ap)

Z: Zero Flag ;Co zero (Néu két qua phép toan bang 0)

N: Negative Flag (Néu két qua cua phép toan 1a am)

V: Two’s complement overflow indicator (Co nay duogc thiét 1ap khi tran sé
bu 2)

V, For signed tests (S=N XOR V) S: N

H: Half Carry Flag

T: Transfer bit used by BLD and BST instructions(Pug¢c str dung lam noi
chung gian trong cac lénh BLD,BST).

I: Global Interrupt Enable/Disable Flag (Pay 1a bit cho phép toan cuc ngat.
Néu bit nay & trang thai logic 0 thi khéng c6 mot ngat nao dugc phuc vu.)
2.2.1.2. Con trd ngin xép (SP)

L& mot thanh ghi 16 bit nhung ciling ¢6 thé dugc xem nhu hai thanh ghi chuc
nang dac biét 8 bit. Co dia chi trong cac thanh ghi chic nang dac biét la $3E
(Trong bo nhé RAM la $5E). Cé nhiém vu tro téi vang nhé trong RAM chira

ngan xéep.
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Bit 15 14 13 1é 1 10 B ]

%3E (55E) - - - - - - S5F8 5P8 I 5FH
53D (53D S5FT 5P6 5F5 5F4 5P3 e 5P1 5P0 I S5FL
T 1 a
ReadWrits R | A A A R RN RAW
AW RAN AW RN RAN RAN RAN RAN
Initial Yalus a a a ] a Q a a
a Q Q Q 1l Q a Q

2.2.1.3. Quan ly ngit

Ngét 12 mot co ché cho phép thiét bi ngoai vi bao cho CPU biét vé tinh trang
san xang cho doi dir liéu caa minh.Vi du:Khi bo truyén nhan UART nhan duoc
mét byte né s& bao cho CPU biét théng qua co RXC hoic khi nd da truyén duoc
mét byte thi co TX duoc thiét lap. ..

Khi ¢6 tin hiéu b4o ngit CPU s& tam dirng cdng viéc dang thuc hién lai va luu
vi tri dang thuc hién chuong trinh (con tré PC) vao ngan xép sau do tro toi vector
phuc vu ngat va thic hién chuwong trinh phuc vu ngat d6 cho téi khi gap lénh
RETI (return from interrup) thi CPU lai ldy PC tir ngan xép ra va tiép tuc thuc
hién chuong trinh ma trudc khi ¢ ngat n6 dang thuc hién. Trong truong hop ma
c6 nhiéu ngat yéu cau clng mot ldc thi CPU s& luu cac cd bao ngét do lai va thuc
hién lan luot cac ngat theo mtic wu tién .Trong khi dang thuc hién ngat ma xuét
hién ngat mai thi s& xay ra hai truong hop. Truong hép ngat nay ¢6 mic uu tién
cao hon thi nd s& duoc phuc vu. Truong hop nd ¢d muc wu tién thap hon thi nd
sé bi bo qua.

Bo nhé ngan xép 1a ving bat ki trong SRAM tir dia chi 0x60 tro 1én. Dé truy
nhap vaio SRAM thong thuong thi ta ding con tro X,Y,Z va dé truy nhap vao
SRAM theo kiéu ngan xép thi ta ding con tré SP. Con tro nay 1a mot thanh ghi
16 bit va duogc truy nhap nhu hai thanh ghi 8 bit chung c6 dia chi :SPL
:0x3D/0x5D(1I0/SRAM) va SPH:0x3E/OX5E.
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Khi chuong trinh phuc vu ngat hoic chuong trinh con thi con tré PC duoc luu
vao ngan xép trong khi con tro ngin xép giam hai vi tri.Va con tré ngin xép s&
giam 1 khi thuc hién lénh push. Nguoc lai khi thuc hién 1énh POP thi con tro
ngin xép s& tang 1 va khi thyc hién l1énh RET hoic RETI thi con tro ngan xép s&
tang 2. Nhu vay con tro ngin xép can dugc chuong trinh dit trudc gid tri khoi
tao ngin xép trudc khi mot chuwong trinh con duoc goi hoic cac ngat duoc cho
phép phuc vu. Va gié tri ngin xép it nhat ciing phai 16n hon 60H (0x60) vi 5FH
tro lai la vung cac thanh ghi.

2.3. CAU TRUC BO NHO

AVR c¢0 2 khong gian bo nhd chinh la bo nhé di liéu vao bo nhé chuong
trinh. Ngoai ra Atmega8 con c6 thém bo nhé EEPROM dé luu trit dir liéu
2.3.1. B0 nh¢ chwong trinh (B§ nh¢ Flash)

Bo nhd Flash 8KB ciia Atmega8 dung dé luu trir chuong trinh. Do cac 1énh
ciia AVR ¢6 do dai 16 hoic 32 bit nén bo nhé Flash dugc sap xép theo kiéu
4KX16. Bo nhg Flash dugc chia 1am 2 phan, phan danh cho chuong trinh boot

va phan danh cho chuong trinh tng dung.

$0000

Application Flash Section

%

Boot Flash Section

S1FFF

Hinh 2.4: B6 nhé chuong trinh
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2.3.2. By nhé dir lieu SRAM

1120 6 nhé caa bo nhd dir liéu dinh dia chi cho file thanh ghi, bé nhé 1/0 va
bo nhé dir liéu SRAM ndi. Trong d6 96 6 nhé dau tién dinh dija chi cho file thanh
ghi va bo nhé 1/0, va 1024 6 nhd tiép theo dinh dia chi cho bo nhé SRAM noi.

Register File Data Address Space
alt] 50000
R1 50001
R2 50002
R249 50010
R30 S001E
Ra1 1 _____ S001F
O Heqgisters
500 50020
501 50021
$02 $0022
$3D $005D
S3E SO05E
| S005F
Internal SRAM
H0080
$0061
$045E
$045F

Hinh 2.5: Bo nhé dix liéu

2.3.3. B nh¢ dir lieu EEPROM

Atmega8 chira bo nhé dir lieu EEPROM dung lugng 512 byte, va dugc sap
xép theo ting byte, cho phép cac thao tac doc/ghi timng byte mot.
2.4. CAC CONG VAO RA (1/0)

Vi diéu khiénATmega8 c6 23 dudng vao ra chia lam bén nhom 8 bit mot. Céc

dudng vao ra ndy co rat nhiéu tinh ning va cé thé lap trinh dugc. O day ta s& xét
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ching 1a cac cong vao ra sb. Néu xét trén mat nay thi cac céng vao ra nay la
cong vao ra hai chiéu c6 thé dinh hudng theo ting bit. Va chua ca dién tré pull-
up (c6 thé 1ap trinh duoc). Mac di mdi port ¢o cac dic diém riéng nhung khi xét
ching 1a cac cong vao ra sé thi duong nhu diéu khién vao ra dir liéu thi hoan
toan nhu nhau. Ching ta c6 thanh ghi va mot dia chi cong d6i vi mdi cong, do
la : thanh ghi dit liéu cong (PORTA, PORTB, PORTC, PORTD), thanh ghi dix
liu diéu khién cong (DDRA, DDRB, DDRC, DDRD) va cudi cung 1a dia chi
chén vao caa cong (PINA, PINB, PINC, PIND).
2.4.1. Thanh ghi DDRx

Pay 1a thanh ghi 8 bit (ta co thé doc va ghi cac bit & thanh ghi nay) va cé tac
dung diéu khién huéng cong PORTX (ttc 1a cong ra hay cong vao). Néu nhu mot
bit trong thanh ghi nay duoc set thi bit twong tng d6 trén PORTx duogc dinh
nghia nhu mot cong ra. Nguoc lai néu nhu bit d6 khong dugce set thi bit trong
g trén PORTx duoc dinh nghia 1 cong vao.
2.4.2. Thanh ghi PORTX

Pay ciing 1a thanh ghi 8 bit (cac bit c¢6 thé doc va ghi duoc) no la thanh ghi
dir liéu ciia cong Px va trong trudong hop néu cong duoc dinh nghia 1a cong ra thi
khi ta ghi mot bit Ién thanh ghi nay thi chan twong g trén port do cling ¢6 cung
muc logic. Trong trudng hop ma cong dugc dinh nghia 1a cong vao thi thanh ghi
nay lai mang dir liéu diéu khién céng. Cu thé néu bit nao dé cua thanh ghi nay
duoc set (dua 1én murc 1) thi dién tro kéo 1én (pull-up) ctia chan twong g cua
port do s€ dugc kich hoat. Nguoc lai no sé ¢ trang thai hi-Z. Thanh ghi nay sau
khi khoi dong Vi diéu khiénsé co gia tri 1a 0x00.
2.4.3. Thanh ghi PINx

Pay la thanh ghi 8 bit chira dir liéu vao cua PORTX (trong truong hop

PORTx dugc thiét 1ap 1a cong vao) va nd chi c6 thé doc ma khéng thé ghi vao
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duoc.
Dé doc di liéu tir ngoai thi ta phai thuc hién cac buéc sau:
- Dua dir liéu ra thanh ghi diéu khién DDRxn dé dat cho PORTXx (hoic
bit n trong port) d6 1a dau vao (x6a thanh ghi DDRXx hoic bit).
- Sau d6 kich hoat dién tro pull-up bang cach set thanh ghi PORTX ( bit).
- Cudi cung doc dit liéu tir dia chi PINxn (trong d6 x: 1a cdng va n 1a bit).
Pé dua dir liéu tir vi diéu khién ra cac cong cling co cac budc hoan toan tuong
tu. Ban ddu ta ciing phai dinh nghia d6 13 cong ra bang cach set bit tuong ung
cua cong do....va sau d6 1a ghi dit liéu ra bit twong tng cia thanh ghi PORTX.
2.5. BO PINHTHOI
Bo dinh thoi (timer/counter0) 1a mot module dinh thoi/dém 8 bit, c6 cac dic
diém sau:
» Bo dém mot kénh
= Xo0a bd dinh thoi khi trong mode so sanh (tu dong nap)
= PWM
» Tao tan s6
= Bo dém su kién ngoai
= B chiatan 10 bit

= Nguon ngat tran bo dém va so sanh
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So dd cAu trdc cua bo dinh thoi:
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Hinh 2.6: So dd ciu tric bo dinh thoi

2.5.1. Cac thanh ghi

TCNTO va OCRO & cac thanh ghi 8 bit. Céc tin hiéu yéu cau ngit déu nam
trong thanh ghi TIFR. C4c ngat cé thé dugc che boi thanh ghi TIMSK.

Bo dinh thoi ¢ thé s dung xung clock ndi théng qua bo chia hoic xung
clock ngoai trén chan TO. Khdi chon xung clock diéu khién viéc bo dinh thoi bo
dém s& dung ngudn xung nao dé tang gia tri ctia nd. Ngd ra cua khdi chon xung
clock dugc xem la xung clock cua bd dinh thoi (clkqo).

Thanh ghi OCRO ludn dwgc so sanh véi gié tri caa bo dinh thoi/bo dém. Két
qua so sanh co thé dugc st dung dé tao ra PWM hoic bién doi tan sé ngd ra tai
chan OCO.

2.5.2. Pon vi dém
Phan chinh cua bo dinh thoi 8 bit 1a mot don vi dém song hudéng cé thé l1ap

trinh dugc. CAu tric cia nd nhu hinh duéi day:
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Hinh 2.7: Cau tric bo dém
Count: tang hay giam TCNTO 1

Direction: lya chon giita dém 1én va dém xudng

Clear: x06a thanh ghi TCNTO

Clkqo: xung clock cua bd dinh thoi

TOP: bao hiéu bo dinh thoi di tang dén gia tri 16n nhat
BOTTOM: bao hiéu bd dinh thoi da giam dén gia tri nho nhat

2.5.3. Don vi so sanh ngo ra

DATABUS
| |
OCRn TCHTn
| = [8-bit Comparator ) |
DCE!'I[I"ﬂ.HBq_j.
'
op .
bollom Waveform Generator ocn
FOCn -

WGHKn1:0 COMn1:0

Hinh 2.8: So d6 don vi so sanh ngd ra
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B6 so sanh 8 bit lién tuc so sanh gia tri TCNTO véi gid tri trong thanh ghi so
séanh ngd ra (OCRO). Khi gi4 tri TCNTO bing véi OCRO, bo so sénh s& tao mot
bao hiéu. Bao hiéu nay sé dat gia tri co so sanh ngo ra (OCFO0) 1én 1 vao chu ky
xung clock tiép theo. Néu dugc kich hoat (OCIEO=1), c& OCFO s& tao ra mot
ngat so sanh ngd ra va sé tu dong dugc x6a khi ngat dugc thuc thi. Co OCFO

cling c6 thé duoc x6a bang phan mém.

2.5.4. Mo ta cac thanh ghi
2.5.4.1. Thanh ghi dié¢u khién bd dinh thoi/bd dém TCCRO

Bit 7 & 5 4 3 2 1 a

FOCO WGMoD | CoOmMM COoMOO | WGMD cso2 Ccs1 Cs00 TCCRO
ReadWrite W RAW RN R R R RN R/W
Initial Value a 0 0 0 a a a a

Hinh 2.11 Thanh ghi diéu khién b dinh thoi

Bit 7-FOCO: So sdnh ngé ra bt budc

Bit nay chi tich cuc khi bit WGMOO chi dinh ché d6 Iam viéc khéng c6
PWM. Khi dit bit nay I&n 1, mot béo hiéu so sanh bat budc xuat hién tai don vi
tao dang song.
Bit 6, 3-WGMO01:0: Ché dé tao dang song

Céc bit nay diéu khién dém tht tu cua bd dém, ngudn cho gia tri 16n nhét caa
bo ¢ém (TOP) va kiéu tao dang song s& duoc st dung.
Bit 5:4-COMO01:0: Ché do bdo hiéu so sanh ngo ra

Céc bit nay diéu khién hoat dong cua chan OCO. Néu mét hoic ca hai bit
COMO1:0 duoc dat Ién 1, ngd ra OCO s€ hoat dong.
Bit 2:0: CS02:0: Chon xung dong ho

Ba bit nay dung dé lra chon nguén xung cho bo dinh thoi/bo ¢ém
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Ccs02 cso CS00 | Description
0 0 0 Mo clock source (Timer/Counter stopped).
0 0 1 clk, o/(No prescaling)
0 1 0 clk;,o/8 (From prescaler)
0 1 1 clk,o/64 (From prescaler)
1 0 0 clk,,5/256 (From prescaler)
1 0 1 clk,o/1024 (From prescaler)
1 1 0 External clock source on TO pin. Clock on falling edge.
1 1 1 External clock source on TO pin. Clock on rising edge.

2.5.4.2. Thanh ghi bd dinh thoi/bd dém

Bit 7 & 5 4 3 2 1 o
| TCNTO[T:0] | TCNTO

Read/W rite RN R RN R RN R RN RN

Initial Valug 0 o 0 o o o o o

Thanh ghi b dinh thoi/bd dém cho phép truy cap truc tiép (ca doc va ghi)

vao bo dém 8 bit.

2.5.4.3. Thanh ghi so sanh ngd ra-OCRO

Bit 7 & 5 4 3 2 1 0
Read W rite R RN R R R R R R
Initial Value o o 0 o o o o o

Thanh ghi nay chra mot gid tri 8 bit va lién tuc duoc so sanh vaéi gia tri caa bo

déem
2.5.4.4. Thanh ghi mit na ngat
Bit 7 & 5 4 3 2 1 0
| OCIE2 | TOIE2 | TICIE1 |DCIE1A OCIE1E | TOIE1 OCIED TOIED | TIMSK
ReadWrite RAW RAN RN R RN RAW R R
Initial Value 1] 0 1] 1] 4] 1] 1] 1]

Bit 1-OCIEO: Cho phép ngit bao hiéu so sanh
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Bit 0-TOIEQ: Cho phép ngit tran bo dém
2.5.4.5. Thanh ghi co ngit b dinh thoi

Bit 7 8 5 4 3 2 1 0
[ OCF2 | TOv2 | ICF1 | OCF1A | OCF1B | TOVi | OCF0 | TOVO TIFR

Read/Write AW AW RAW AW AW RAW AW AW

Initial Value 0 0 0 0 0 0 0 0

Bit 1-OCF0: Co so sanh ngé ra 0
Bit 0-TOV0: Co tran bé dém
Bit TOVO0 dugc dat 18n 1 khi bo dém bi tran va duoc x6a boi phan cing khi
vector ngét twong tmg dugc thuc hién. Bit nay ciing c6 thé dugc x6a bang phan
mém.
2.6. USART
Bo truyén nhan néi tiép dong bo va bat dong bo 1a mot thiét truyén thong noi

tiép co cac chie nang chinh nhu sau:

- Hoat dong song cong (c4c thanh ghi truyén va nhan ndi tiép doc lap véi

nhau).

- Hoat dong d6ng bo hoic bt ddng bo

- B0 tao toc do baud ¢ d6 chinh xac cao

- H& tro khung truyén ndi tiép véi 5, 6, 7, 8, hoac 9 bit di liéu va 1 hoac

2 bit stop

- Kiém tra chin I¢

- Phat hién tran d liéu

- Phat hién 16i khung

- Loc nhiéu, bao gom phat hién bit start 18i va bo loc thong thap sé

- Ngat khi két thic truyén, thanh ghi truyén hét dit liéu va két thic nhan

- Ché d¢ truyén thong da vi xu ly

- Ché d¢ truyén déng bo tc do cao
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So dd khéi ctia bo USART nhu sau:
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Hinh 2.9: So d6 khéi cia bo USART

USART bao gom 3 phan chinh: bd tao xung clock, bd truyén va bo nhan. Cac
thanh ghi diéu khién duoc sir dung chung gitta cac phan nay.
2.6.1. Tao xung clock

B tao xung clock tao ra xung dong hod cin ban cho bo truyén va bd nhan.
USART hd trg 4 ché do hoat dong xung clock: bat dong bo, bat dong b toc do
cao, truyén dong b master va truyén dong bo slave. So dd khdi cua bo tao xung

clock nhu sau:
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Hinh 2.10: Pon vi tao xung clock
TXCLK: xung dong ho bo truyén
RXCLK: xung ddng hé bo nhan
XCKI: tin hiéu vao tir chan XCK, str dung cho hoat déng truyén dong bo
master
XCKO: tin hiéu xung clock ngb ra toi chan XCK, st dung cho hoat dong
truyén dong bo slave
FOSC: tan s6 tir chan XTAL
2.6.2. Pinh dang khung truyén
USART chap nhan tat ca 30 t6 hop cua cac dinh dang khung truyén sau day:
- 1 bit start
- 5,6,7,8, hoic 9 bit dit liéu
- C6 hoic khong c6 bit chan 1¢
- 1 hoac 2 bit stop
Mot khung truyén bat dau véi mot bit start, theo sau d6 1a bit co trong s6 thap
nhat (LSB) cua dit liéu (co thé 18n téi 9 bit), két thic bang bit c¢d trong sé I6n
nhat (MSB) va bit stop.
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Hinh 2.18: Binh dang khung truyén

St: bit start (muc thap)

(n): bit dit liéu (0 dén 8)

P: bit chan 1é

Sp: bit stop (muc cao)

IDLE: khong c6 dix liéu truyén (mic cao trong sudt thoi gian idle)
2.6.3. Khéi tao USART

Quaé trinh khai tao USART bao gom viéc thiét 1ap toc do baud, thiét 1ap dinh
dang khung va kich hoat bo truyén va bo nhan.
2.6.4. Truyén thong dir li¢u-bd truyén USART

Bo truyén USART duoc kich hoat bang cach thiét 1ap bit TXEN trong thanh
ghi UCSRB. Khi bo truyén duoc kich hoat, chan TxD hoat dong nhu ngb ra cta
bo truyén ndi tiép. Toc do baud, ché do hoat dong va dinh dang khung truyén
phai duoc thiét 1ap truéc khi thuc hién truyén dix liéu.
2.6.4.1. Truyén khung 5 dén 8 bit dir liéu

Viéc truyén dit liéu dugc thiét 1ap bang cach nap di liéu truyén vao bo dém
truyén. Dix liéu trong bo dém sé duoc dua vao thanh ghi dich khi thanh ghi dich

da san sang gui mot khung mai.

2.6.4.2. Truyén khung 9 bit dir liéu
Néu sir dung 9 bit dit liéu, bit thir 9 phai dugc ghi vao bit TXB8 trong thanh
ghi UCSRB trudc khi byte con lai dugc ghi vao UDR.
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2.6.5. Nhén di liéu-b nhan USART

Bo nhan USART dugc kich hoat bang cach dat bit RXEN trong thanh ghi
UCRSB Ién 1. Khi bd nhan dugc kich hoat, chan RXD hoat dong nhu ngd vao
cta bo nhan ndi tiép. Téc d6 baud, ché do hoat dong va dinh dang khung truyén
phai duoc thiét 1ap trude khi thuc hién truyén di liéu.
2.6.5.1. Nhin khung véi 5 dén 8 bit dir liéu

Bo nhan bat dau nhan di liéu khi nd phat hién mot bit start hop 18. Mbi bit
theo sau bit start s& dugc lay mau tai toc 6 baud hoic toc do ddng hdo XCK, va
duoc dich vao trong thanh ghi dich ctia b nhan cho dén khi phat hién mot bit
stop dau tién. Noi dung caa thanh ghi dich sau d6 duoc dua vao bo dém. Bo dém
ctia bo nhan co thé duoc doc bang cach doc UDR.
2.6.5.2. Nhan khung véi 9 bit dir li¢u

Néu nhan dix liéu 9 bit, bit thir 9 phai duoc doc tir bit RXB8 trong thanh ghi
UCSRB trude khi doc c4c bit thap trong UDR
2.7. BQ BIEN POI A/D
Vi diéu khiénATmega8 c6 mot bo bién doi ADC tich hop trong chip vai cac dac
diém:

- Do phan giai 10 bit

- Sai s6 tuyén tinh: 0.5LSB

- Do chinh xac +/-2L.SB

- Thoi gian chuyén d6i:65-260ps

- 8 Kénh dau vao cd thé dugc lua chon

- CO6 hai ché do chuyén déi free running va single conversion

- C6 ngudn bao ngit khi hoan thanh chuyén doi

- Loai bo nhiéu trong ché do ngu
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Hinh 2.19: So d6 bo bién d6i A/D

Tam dau vao ciia ADC Ia tim chan cia PORTA va chiing dugc chon thong
qua mot MUX.

Dé diéu khién hoat dong vao ra dit liéu caa ADC va CPU ching ta ¢é 3 thanh
ghi: ADMUX 13 thanh ghi diéu khién lya chon kénh dau vao cho ADC,
ADCSRA 1a thanh ghi diéu khién va thanh ghi trang thai cia ADC, ADCH va
ADCL la 2 thanh ghi dir liéu.

2.7.1. ADMUX: Multiplexer select register
Day la thanh ghi diéu khién 8 bit.
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Bit 7 & 5 4 3 2 1 a

I REFS1 REFS0 ADLAR MuUX4 MUX3 Mux2 M1 MUX0o I ADMUX
Read W rite R/W R R R RN RN R RW
Initial Value a a 0 0 0 0 O a

V6i 4 bit duge dinh nghia 1la MUX3, MUX2, MUX1,va MUXO0, ¢tng vdéi cac

t6 hop logic ta c6 thé chon kénh dau vao. Cu thé:

Single Ended Positive Differential Negative Differential

MuUX4..0 Input Input Input Gain
00000 ADCO

00001 ADCAH

00010 ADC2

Doo11 ADC3 /A

00100 ADC4

00101 ADCS

00110 ADCE

00111 ADCY

Céc bit REFS1 va REFSO0 dung dé chon gi4 tri dién 4p tham khao cho ADC,

nhu sau:
REFS1 | REFS0 | Voltage Reference Selection
0 0 AREF, Internal Vref turnad off
0 1 AVCC with external capacitor at AREF pin
1 0 Reserved
1 1 Internal 2.56V Voltage Reference with external capacitor at AREF pin

ChU y: Néu nhu ta thay doi kénh trong thoi diém ma ADC dang chuyén doi thi
khi qué trinh chuyén d6i da hoan thanh thi kénh vao méi duoc thay doi.
2.7.2. ADCSR-ADC control and status register

Pay la thanh ghi diéu khién va luu trang thai cia ADC.
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Bit 7 G 5 4 3 2 1 0

I ADEN ADSC ADATE ADIF ADIE ADPS2 | ADP31 ADPS0 I ADCSRA
ReadWrite RwW R RN RN R RN RN RW
Initial Value 0 0 0 0 0 0 0 0

Bit 7-ADEN:ADC enable

Pay 1a bit diéu khién hoat dong ctia ADC.Khi bit nay duogc set 1 thi ADC c6
thé hoat dong va nguoc lai.Néu nhu ta ngirng hoat déng cua ADC trong khi n6
dang chuyén doi thi n6 s& két thic qué trinh chuyén do6i.Mic du chua chuyén doi
xong.
Bit 6-ADSC: ADC start conversion

Trong ché do chuyén d6i don thi bit ndy phai dugc set 1én 1 dé bat dau
chuyén doi.Trong ché do chuyén ddi tu do thi bit nay can duoc set 1én 1 dé bat
dau lan chuyén doi dau tién.Bit nay duoc gitr sét trong qué trinh chuyén doi va
duoc x6a khi ma chuyén doi xong.
Bit 5-ADATE :ADC Auto Trigger enable

Khi bit nay duoc set thi ADC s& bat dau chuyén doi mdi khi c6 mot nguon
kich hoat xuat hién. Viéc lua chon ngudn kich hoat dugc thuc hién bang cach set
cac bit trong thanh ghi SFIOR.
Bit 4-ADIF: ADC interrupt Flag

Bit nay duoc set 18n 1 boi phan cang khi qua trinh chuyén doi da hoan thanh
va thanh ghi dit liéu di duoc cap nhat. Bit nay duoc x6a bang phan cang néu nhu
ngat nay dugc phép va dugc phuc vu. Hodc no cd thé duoc x6a bang cach ghi gia
tri logic “0”vao cd nay. Cu thé khi ngat bi cam ta c6 thé sir dung cac Iénh sbi va
cbi dé tac dung 1én bit nay
Bit 3-ADIE:ACD interrupt Enable

Néu bit nay set 1 va ngat toan cuc dugc cho phép thi ngat nay duoc phép

phuc vu (khi chuyén d6i xong dir liéu) va néu bi xoa thi nguoc lai.
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Bit 2.1.0-ADPS2...ADPSO0: Bit lwa chon xung nhip(Téc d¢)
Ngudn xung dugc Iy tir ngudn xung cua Vi diéu khién(XTAL) va dugc chia
tan théng qua bo chia tan.

Cac bit ADPS c¢6 nhiém vu chon sé chia cho b chia tan theo bang sau:

ADPS2 ADPSAH ADPSO Division Factor
0 0 0 2
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 84
1 1 1 128

2.7.3. Thanh ghi dir liéu ACDH va ADCL

Thanh ghi nay chia dit liéu chuyén doi tir twong tu sang so, duoc sap xép nhu

hinh duéi day.
B 4 13 2 B ]
1 - - - - - - ADCE ADCE ADCH
f AocT ADCE ADCS ADCA ADCI ADCZ ADCH ADCD ADTL
= = - T > r =
FeanV ] ] R R

2.7.4. Nguyén tic hoat dong va lap trinh diéu khién

ADC c6 nhiém vu chuyén doi tin hiéu dién ap twong ty thanh tin hiéu sé c6
d6 phan giai 10 bit.Véi gia tri nho nhat cua dién ap dat ¢ chan AGND va gia tri
cuc dai cua dién ap twong tu duoC mac vao chan AREF. Tam kénh tuong tu dau
vao dugc chon luya thong qua ADMUX va ADMUX nay duge diéu khién boi
thanh ghi ADMUX.
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ADC nay c6 thé hoat dong duoc & hai ché do. Do 1a chuyén doi don: chi
chuyén d6i mét 1an khi c6 Iénh chuyén d6i va ché do tu chuyén ddi (Free
running mode) ddy 1a ché d6 ma ADC tu dong chuyén d6i khi duoc hoat dong va
cdng viéc chuyén ddi co tinh tuan hoan (chi can khoi dong mot 1an).

ADC dugc phép hoat dong nho thiét 1ap bit ADEN. Quéa trinh chuyén ddi
dugc bat dau bang viéc ghi vao bit ADSC mic logic 1 va trong sudt qua trinh
chuyén ddi bit nay luon dugc gitt & mac cao. Khi qué trinh chuyén doi hoan
thanh thi bit nay duoc x6a bang phan cang va co AIDF dugc bat 1én.

Dit liéu sau khi chuyén d6i duogc dua ra thanh ghi dit liéu ADCL va ADCH,
nhung cha ¥ khi doc dit liéu tir hai thanh ghi nay thi doc ADCL trudc roéi méi
doc ADCH. Néu doc ADCH truéc thi dit lidu cap nhat cé thé ghi de¢ 1én ADCL
(Vi diéu khién nghi rang di doc xong dir liéu).

Pé diéu khién vao ra dit liéu véi ADC, cac budc thuc hién nhu sau:

Budc 1: Pinh nghia cac cong vao cho tin hiéu tuong tu
Xoa bit tuong (g va4i chan do trong thanh ghi DDRA. Sau d6 loai bo dién tro
treo bang cach xéa bit twong (ng & thanh ghi PORTA.

Buac 2: Chon kénh tuong tu vao (chon chéan vao cho ADC) thong qua thanh
ghi ADMUX (c6 thé thay d6i trong qué trinh hoat dong).

Budac 3: Thiét 1ap cac thong sé cho ADC

Téc do chuyén doi thong qua xung nhip chuyén doi

Ché d6 chuyén d6i: don hoic tu dong

Str dung ngat hozic khong

Budc 4: Bit dau chuyén doi va doc dir lidu.

2.8. GIAO TIEP VI PIEU KHIEN VOI MAY TIiNH
2.8.1. Chuan RS232
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Chuan RS-232 tir nam 1969 duoc chap nhan chuyén dung cho truyén sé liéu
va cac duong kiém tra giita terminal va moderm, toc do cuc dai 1a 20Kbps, véi
khoang cach téi da khong qua 15m. Chuan RS-232 quy dinh muc logicl ¢ng véi
dién ap tir -3V dén -15V(mark), mac logic 0 ung véi dién ap tr 3V dén
15V(space) va c6 kha ning cung cap dong tir 10 mA dén 20 mA. Ngoai ra, tat ca
cac ngd ra déu c6 dac tinh chdng chap mach.

Pinh dang cia khung truyén dir liéu theo chuan RS-232 nhwr sau:

Star | DO D1 D2 D3 D4 D5 D6 D7 P Stop

Khi khong truyén di liéu, duong truyén sé ¢ trang thai mark (dién ap -
10V). Khi bat dau truyén, DTE (Data Terminal Equipment) s& dua ra xung Start
(space: 10V) va sau do 1an luot truyén tir DO dén D7va Parity, cudi ciing la xung
Stop (mark: -10V) dé khdi phuc trang thai dudng truyén. Dang tin hiéu truyén

mo ta nhu sau (truyén ky tu A):

+15W —~

Space — —
(=0)

IV e e ] e e e s e e . ] - o - —— — ——

v

[ T R FESRER EE RN R

Mark

(=1} W _—

wl A BN

Start Parity Two stop bits
bt bit

Drata packet comsponding to the ASCII character A

Hinh 2.20: Truyén ki tu A theo chuan RS232

o1



Bang 2.1. Cac dic tinh ki thuat ciaa chuan RS-232 nhu sau:

Chiéu dai cable cuc dai 15m

Toc d6 dir liéu cyc dai 20 Kbps

Dién 4p ngo ra cuc dai +25V

Pién ap ngd ra co tai +5V dén £15V
Tro khang tai 3K dén 7K
Dién 4p ngd vao +15V

Do nhay ngd vao +3V

Tré khang ngo ra 3K dén 7K

Cac toc do truyén dix lieu théng dung trong cong ndi tiép 1a: 1200 bps, 4800 bps,
9600 bps va 19200 bps.
2.8.2. Cong COM

Cong COM con goi la cong ndi tiép theo chuan RS-232.Cong COM duoc sir
dung kha phé bién dit liéu & cdng COM thudc dit liéu dang ndi tiép.

Cong ndi tiép duoc st dung dé truyén dit liéu hai chiéu gitra may tinh va ngoai
vi, ¢6 cac uu diém sau:

- Khoang cach truyén xa hon truyén song song.

- S6 day két néi it.

- CO thé truyén khdng day dung hong ngoai.

- CO thé ghép ndi voi vi diéu khién hay PLC (Programmable Logic Device).

- Cho phép ndi mang.

- CO thé thao lap thiét bi trong lic may tinh dang 1am viéc.

- CO thé cung cap ngudn cho cac mach dién don gian

Cac thiét bi ghép ndi chia thanh 2 loai: DTE (Data Terminal Equipment)

va DCE (Data Communication Equipment). DCE a céc thiét bi trung gian nhu
MODEM con DTE la cac thiét bj tiép nhan hay truyén dir liéu nhu may tinh,

52



PLC, vi diéu khién, ... Viéc trao d6i tin hiéu théng thuong qua 2 chan RxD
(nhan) va TxD (truyén). Céc tin hiéu con lai c6 chic ning hd tro dé thiét l1ap va
diéu khién qua trinh truyén, duoc goi 1a cé4c tin hiéu bat tay (handshake). Uu
diém cua qua trinh truyén dung tin hiéu bit tay 1a c6 thé kiém soat
duongtruyén. Tin hiéu truyén theo chuan RS-232 cua EIA (Electronics Industry
Associations).

Céc phuong thirc ndi gitta DTE va DCE:

- Pon cong (simplex connection): dir liéu chi duoc truyén theo 1 hudng.

- Béan song cong ( half-duplex): dit liéu truyén theo 2 hudng, nhung mdi

thoi diém

- Chi duoc truyén theo 1 hudng.

- Song cdng (full-duplex): sé liéu duoc truyén dong thai theo 2 hudng.
Cong COM c6 dang dau ndi DB9 (9 chan).

Hinh 2.21: Cong DB9 trén may tinh

Bang 2.2. Pau ndéi DBY mo ta nhw sau :

D9 | Tin hiéu Huéng truyén MO ta

1 DCD DCE — DTE Data carier detect: DCE phat
hién sobng mang

2 RxD DCE — DTE Received data: dir liéu nhan

3 TxD DTE —DCE Transmitted data: dior liéu
truyén

4 DTR DTE —DCE Data terminal ready: DTE sin
sang lam viéc

5 GND - Ground: n6i dat (OV)
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6 DSR DCE — DTE Data set ready: DCE sin sang
lam viéc

7 RTS DTE —DCE Request to send: DTE yéu cau
truyén dir liéu

8 CTS DCE —DTE Clear to send: DCE sin sang
nhan dir liéu

9 RI RI DCE —DTE | Ring indicator: bao chubng

2.8.3. Truyén théng giira hai nat

Céc so d6 khi két ndi dung cong ndi tiép:

TxD ::>{:: TxD

ExD RxD

GND GMD
DTEI] DTE2

TxD M TxD

RxD [* RxD

GND GND
DTE DCE

Hinh 2.22: Két ndi don gian trong truyén thdng néi tiép

Khi thuc hién két ndi nhu trén, qua trinh truyén phai bao dam toc d6 & dau
phat va thu giéng nhau. Khi c6 dit liéu dén DTE, dir liéu nay s& duoc dua vao bo

dém va tao ngat. Ngoai ra, khi thuc hién két néi giita hai DTE, ta con dung so do

Sau
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T=xD :333_::::::::: TxD
ExD RxD
GND GND
RTS RTS

cTs F—  — cTs
DSR DSR
DCD M DCD
DTR DTR

DTEI DTE2

Hinh 2.23: Két ni truyén thdng néi tiép dung tin hiéu bat tay
Khi DTE1 can truyén dit liéu thi cho DTR tich cuc, tac dong Ién DSR ctua DTE2
cho biét sin sang nhan dit liéu va cho biét 3 nhan duoc s6ng mang cua
MODEM (40). Sau d6, DTEI tich cuc chan RTS dé tac dong dén chan CTS cua
DTE2 cho biét DTE1 c6 thé nhan dit liéu. Khi thuc hién két néi gitta DTE va
DCE, do tc do truyén khac nhau nén phai thuc hién diéu khién luu luvgng. Qua
trinh diéu khién nay co thé thuc hién bang phan mém hay phan ciing. Qué trinh
diéu khién bang phan mém thuc hién bang hai ky tu Xon va Xoff. Ky ty Xon
duoc DCE gui di khi ranh (c6 thé nhan dit liéu). Néu DCE ban thi s& gui ky tu
Xoff. Qua trinh diéu khién bang phan cung dung hai chan RTS va CTS. Néu
DTE mudn truyén dir liéu thi s& goi RTS dé yéu cau truyén, DCE néu c6 kha

nang nhan di li¢u (dang ranh) thi gui lai CTS.

Chwong 2 em da gi6i thiéu chung vé vi diéu khién atmega8 no Ia tién dé

dé 1am chwong tiép theo.
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CHUONG 3: THIET KE VA XAY DUNG MACH PIEU KHIEN

3.1. SO PO KHOI PIEU KHIEN CHUNG

24VDC
pC ‘ ‘
Khéi dicu Kh6i logic Cich ly Khuéch dai— CAu mosfet
khién

Phan hoéi

Hinh 3.1: So dd khdi diéu khién

Khéi diéu khién

Ta st dung vi diéu khién atmega8 day 1a vi diéu khién moi caa atmel c6
tich hop san kénh PWM chuyén dung.

Giao tiép véi may tinh thong qua UART. Do may tinh cia em khéng c6
cong COM cho nén ta can mot mach chuyén doi tir cong USB sang cong COM
va dau ra dugc ndi tryc tiép voi atmegas.

Khéi logic
Thuc hién diéu khién logic

Mach logic ¢ nhiém vu diéu khién mach cong suat. Mach c6 chtc ning
phan kénh dé dao chiéu dong co DC servo
Khéi cach ly

Muc dich 1a cach ly gitra phan diéu khién va phan cong suat. Va dugc thuc
hién bsi PC817
Khéi khuéch dai

Khuéch dai dién ap dé bao hda mé mach cau cho Mosfet
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Cau Mosfet

Thuc hién cap ngudn cho dong co giup dong co dao chiéu dé dang tan sb
dao chiéu cao va ton that nang lugng it.
Khdi phan hoi

Dung encoder c6 d6 phan giai 100 xung trén 1 vong dé phan hdi téc do
dong co.
Khéi nguon

C6 nhiém vu cung cap ngudn 24VDC cho mach hoat dong
3.2. MOT SO LINH KIEN PUQC DUNG TRONG MACH
3.2.1. Ic nguon
Linh kién 6n &p 1a thanh phan khéng thé thiéu trong cac mach 6n ap va mach
ngudn caa k¥ thuat dién ta
Ho 78xx la ho cho 6n dinh dién 4p du ra duong con xx 1a gia tri dién ap dau ra
nhu +5V, +8V, +12V...
Trong céc bo ngudn thi ho 78 dugce sir dung rat nhiéu dé tao dién &p ra mong
mudn dic biét nhitng thiét bi nay can dién ap dau vao on dinh khong thay doi Ién
Xuéng.

IC78xx gom c6 3 chan:

pin 1:iIn

pin 2: gnd.
- pin 3: out
2_

Hinh 3.2: So dd chan ho 78xx
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Chan 1.Vin la chan nguén vao
Chan 2.GND la chan néi dat
Chan 3.Vout 1a chan ngudn ra
O day dung :

IC7805 6n ap 5V

IC7812 6n 4p 12V

CAu tao bén trong cua 2 IC nay:

IN :1J\ (3 our

Hinh 3.3: CAu triic bén trong ho 78xx

CAu tao bén trong cua ho 78xx gom c6 mot dién tra két hop véi diode zener

dung dé ghim mirc dién ap va mot transistor dé khuéch dai dong.

Ho 78xx chi cho dong tiéu thu khoang 1A tré xuong khi lap 1C trong mach thi
Vin phai 16n hon Vout tir 3V dén 5V thi mach méi phét huy tac dung

Cong suét tiéu tan cuc dai néu khong dung tan nhiét 12 2W

Cong suat tiéu tan cyc dai néu ding tan nhiét 1a 15W

IC 78xx cd bao vé chap tai néu 1am chap mach chua chic 78xx da hong

Muc dich st dung IC 6n 4p 7805 trong d¢é tai nay la ha ap tir 24V xudng 5V dé
phuc vu cap nguén cho vi diéu khién atmega8 va opto PC817

Con IC 6n &p 7812 1a ha &p tir 24V xudng 12V dé phuc vu cap ngudn cho
IR2184.
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3.2.2. IR2184

IR
T

I T @&
. ; DETECT —LH - - o
‘ PULSE ROAH TN
N b, FILTER | ‘%
IN ff — | e (= ! ! VS
’_;_D i% SHIFT GESglﬁﬁoﬁ _J:’] f/|
> —
A DEADTIME Wn VCC
LO
§ VSS/COM L e l/:
) _‘_b ) \ >o “L;E;VE# DELAY |— >° Eﬂ cou
il
Hinh 3.5 : So d6 khéi c4u tao bén trong cua IC IR2184
Bang 3.1. Bang gié tri vé IC IR2184.
Pai luong Y nghia Dién thé nho nhat| Dién thé 16n nhat | Pon vi
Nguon du trit thay V
Vg N -0.3 625

doi phia ap cao. Vv

Phuc hoi nguén du

Vs  (trit thay doi phia ap Vg - 25 Vg +0.3
Cao.
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Dién thé & ngd ra

diéu khién murc cao.

Vs—-0.3

Vg +0.3

Ngudn nudi (nguon

cb dinh murc logic).

25

Dién thé 6 ngd ra

diéu khién murc cao.

Vee +0.3

VIN

Di¢n thé ngd vao
logic & chan IN va

chan .

Vss—0.3

Vss + 10

Dung ngudn 12V cip vao chan Vee va ngudn 5V cip cho chan IN

e =5V

SW1 :
e IN Vg
- SD  IR2184 HO/— == 47on ||
SWZoNZ 1ep COM \A ;:%—J
LO Vee .
33002 3300 1ED 1ED | Voo =12V
1kQ —— C=14
122
L

Hinh 3.6: So' d0 mach khao sat IC IR2184.

Khao sat mure logic ¢ cac chan IN, , HO va LO ta dugc két qua
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Bang 3.2. Bang két qua khao sat mirc logic.

5V 12V

IN HO | LO
1 1 1 0
0 1 0 1
1 0 0 0
0 0 0 0

Tu két qua khao sat ta gian do tin hiéu quan h¢ gitta ngd vao va ngo ra cua IC

IR2184

It A

-

W

W

W

0

o
Fad

t

Hinh 3.7: Gian db tin hiéu quan hé giira ngd vao va ngd ra cua IC IR2184

Nhan xét:

- Ngd ra HO ¢ mtrc 1 va LO ¢ muc 0 khi ca hai ngd vao IN va déu & muc 1.

- Ngd ra LO ¢ mtc 1 va HO & murc 0 khi ngd vao IN & muc 0 va & muc 1.
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Qua két qua khao sat quan hé giita ngd vao va ngd ra cua IC IR2184 ta r(t
ra dugc két luan dé diéu khién motor DC nhu sau:
- Chi can cd dinh chan =1 va diéu khién chan IN=0 hay IN=1 thi ta c6 thé diéu
khién d4o chiéu dong co DC.
- C6 thé dung mach tao xung diéu khién ngd vao cta IC IR2184.

Ngd ra HO va LO ciia IC IR2184 ta dua qua cau H dé diéu khién motor.

Hinh 3.8: Cau H

3.2.3. PC817
Nhiém vu cua PC817 la cach ly hai tin hiéu
Tin hiéu diéu khién 1am viéc ¢ dién ap va dong dién nho nhung rat 6n dinh
Tin hiéu cua mach dong luc ¢ dién ap va dong dién Ién nhung khong cé
tinh 6n dinh
Khéi diéu khién va khéi cong suat duoc cach ly voi nhau boi phan tir cach ly
quang st dung PC817

Pay 1a mot loai thiét bi hién dai cho bo quang dién tir

~

Hinh 3.9: So d chan va cu tao caa PC817

|
™~
g
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Trong do:

1: Anode

2: Kathode

3: Emitter

4: Colecter

Bang 3.3. Céc thdng s6 co ban cua PC817

Tham sb Ky hi¢u | Muc Don vi
Pauvao | Dong thuan I 50 mA
Dong thuan cuc dai lem 1 A
Di¢n ap nguoc Vg 60 \Y
Cong suat tiéu tan P 70 mw
Pau ra Pién ap C-E Veeo 35 Vv
Dlél’l élp E-C VECO 6 V
Dong dién cuc C Ic 50 mA
Cong sut tiéu tan cuc C | P¢ 150 mw
Téng cong suat tiéu thu Prot 200 mw
Di¢n ap cach ly Viso 5 kVrms
Nhiét d6 lam viéc Topt -30:100 |°C

Khi ¢6 dong dién nho chay qua chan 1 va chan 2 thi lam cho led phat sang luc
nay lam théng hai cuc cua photodiode bén trong maé cho dong dién chay qua.
3.2.4. IC SN7402N
So d6 chan IC SN7402N

l'ﬁ 1 2 i Iu |= a
v fi vee —& LCiLJ.—
14 Oz 4y
ig Oa 48
2y s 4A
2E o
2B s iBe - - : ;
GND (7 34 | O N O O

Hinh 3.10: So d6 chan va cau trdc bén trong
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IC SN7402N goém c6 4 cong NOR thyc hién phép cong dao logic cac bién dau

vao
Ky hiéu
4| B )
| \ y
—f
X2 L
Phuong trinh logic
Y= X +X,
Bang trang thai
X1 | X Y
0 0 1
0 1 0
1 0 0
1 1 0

3.2.5. Man hinh hién thi LCD16x2

Hinh 3.11: Man hinh LCD 16x2
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Bang 3.4. Chuc nang cua chén LCD

Chan Ky hiéu | Muc logic | I/0 Chtrc nang

SO

1 Vs GND

2 Vd VCC 5V

3 Vee I Chinh d6 tuong phan LCD

4 RS 0/1 I Lua chon thanh ghi
0= thanh ghi 1énh
1=thanh ghi dir li¢u

5 R/W 0/1 I 0= ghi vao LCD
I=doc tt LCD

6 E 1,1=>0 I Tin hi€u cho phép

7 DB1 0/1 1/0 Data busline 0

8 DB2 0/1 1/0 Data busline 1

9 DB3 0/1 1/0 Data busline 2

10 DB4 0/1 1/0 Data busline 3

11 DB5 0/1 1/0 Data busline 4

12 DB6 0/1 1/0 Data busline 5

13 DB7 0/1 1/0 Data busline 6

14 DB8 0/1 1/0 Data busline 7(MSB)

15 Ve Ngudn cung cip
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16 GND Ngudn cung cip

M6t chuong trinh hién thi ky tu trén LCD sé& di theo bon budc sau:

- Xoba toan bo man hinh.

- Dt ché d hién thi.

- Dat vi tri con trd (noi bat dau cua ky tu hién thi).

- Hién thi ky tu.

Céc budc 3, 4 ¢6 thé 1ap lai nhiéu 1an néu can hién thi nhiéu ky tu.

MJbi khi thuc hién ghi Iénh hoic ghi dit liéu hién thi Ién LCD can phai kiém
tra cd ban trudc. Vi vay, can phai chi dong phan phéi thoi gian khi ra lénh cho
LCD( vi du sau khi x6a man hinh sau khoang 2ms mai ra I1énh khac vi thoi gian
dé LCD x6a man hinh 1a 1,64ms). Ché d6 hién thi mic dinh s& 12 hién thi dich, vi
tri con tro mic dinh s& 1a dau dong thir nhat.

3.2.6. Thach anh

3I%F :I"'E1

123Hz
3oF

Hinh 3.12: So dd chan cua thach anh
O day ta dung thach anh cd tan sé 12.000MHZ dé tao bo dao dong
3.2.7. Mach cau H dung MOSFET
MOSFET la viét tit cia cum Meta Oxide Semiconductor Field-Effect
Transistor tirc Transisor hiéu tng trudng c6 dung kim loai va oxit ban dan. Hinh

dud mé ta cdu tao cia MOSFET kénh n
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2}

&1)

s(3}
SCOET 40

Hinh 3.13: So d6 chan MOSFET

MOSFET c¢6 3 chan goi 1a Gate (G), Drain (D) va Source (S) twong ting voi
B, E va C ctia BJT. Bi véi MOSFET kénh N, néu dién ap chan G 16n hon chan
S khoang tir 3V thi MOSFET béo hoa hay dan. Khi d6 dién trd giita 2 chan D va
S rat nho (goi 1a dién tré dan DS), MOSFET tuong dwong v6i mot khoa dong.
Nguoc lai, véi MOSFET kénh P, khi dién 4p chan G nho hon dién ap chan S
khoang 3V thi MOSFET dan, dién tré dan cling rat nho. Vi tinh dan cta
MOSFET phu thudc vao dién 4p chan G (khac v6i BIT, tinh din phuy thudc vao
dong IB), MOSFET duoc goi 1a linh kién diéu khién bang dién ap, rt 1y tuong
cho cac mach s6 noi ma dién ap duoc dung lam muc logic (vi du 0V 1a muec 0,
5V la muic 1).

MOSFET thuong dugc dung thay cac BIT trong cac mach cau H vi dong ma
linh kién ban dan nay c6 thé dan rat cao, thich hop cho cac mach cong suat 16n.
Do cach thirc hoat dong, ¢ thé hinh dung MOSFET kénh N tuong duong mot
BJT loai npn va MOSFET kénh P twong duong BJT loai pnp. Thong thuong cac
nha san xudt MOSFET thuong tao ra 1 cip MOSFET gom 1 linh kién kénh N va
1 linh kién kénh P, 2 MOSFET nay c6 thong s6 twong dong nhau va thudong
dugc dung cung nhau. Mot vi du dung 2 MOSFET tuong dong 1a cac mach sb
CMOS (Complemetary MOS). Ciing giong nhu BJT, khi ding MOSFET cho
mach cau H, mdi loai MOSFET chi thich hop v&i 1 vi tri nhat dinh, MOSFET
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kénh N dugc dung cho cac khoa phia dudi va MOSFET kénh P dung cho cac
khoa phia trén.,

12V

GJ%’
.

(=

Hinh 3.14: Dung MOSFET kénh N diéu khién motor DC

Ban dau MOSFET khong dugc kich, khong c6 dong dién trong mach, dién ap
chan S bﬁng 0. Khi MOSFET dugc kich va dan, dién tré dan DS rat nhé so véi
tré khéang ctia motor nén dién ap chan S gan bang dién ap ngudn 1a 12V. Do yéu
cau cia MOSFET, dé kich din MOSFET thi dién ap kich chan G phai 16n hon
chan S it nhat 3V, nghia 1a it nhat 15V trong khi chung ta dung vi diéu khién dé
kich MOSFET, rat kho tao ra dién ap 15V. Nhu thé MOSFET kénh N khong phi
hop dé 1am cac khoa phia trén trong mach cau H. MOSFET loai P thuong duoc
dung trong trudng hop nay. Tuy nhién, mdt nhuoc diém cia MOSFET kénh P 13
dién tré dan DS cta n6 16n hon MOSFET loai N. Vi thé, du duoc thict ke tot,
MOSFET kénh P trong cac mach cau H dung 2 loai MOSFET thudng bi ndng va
dé hong hon MOSFET loai N, cong suat mach ciing bi giam phan néo.
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3.2.8. Hién thi ban phim

Hinh 3.15: So @6 ban phim

Chtic nang ban phim: dung dé thiét 1ap diéu khién chay cac ché do cua dong co

DC servo
NGt 4n tir 0 dén 9 1a n(t chon toc do
NGt an C la nit x6a
NGt 4n D 1a niit dao chiéu
Nt 4n # 14 bat dau chuong trinh
NGt 4n * 14 ndt dimg chuong trinh
3.2.9. Dong co DC servo
O day dung dong co DC servo:
Hang kitashiba
bién ap vao la DC 24V
C6 encoder gan lién véi truc dong co

Do phéan giai cua encoder la 100xung/vong
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3.3. SO PO MACH PIEU KHIEN VA CHUONG TRINH
3.3.1. So @0 ciia mach cong suat

+12V

+12V
+12V +5V +24V +5V
1
D2
Cl R1 U1l Q1 u2 R2 c2
100nF  SUCH A | R4 7 CH B $1k 100nF
n Q I g Ho RN
— SD . " 68 1 VB SD
o com aw Vs CcoM
GND 4 Gl
+12V—2+ vcC xos xm [ Lo vee 12v
1R2184 c6 4 quF16v IR2184
= I TlOOnF T =
GND cr GND
||
] Q3
RS = 100nF/2KV —i| R6
1= Q4 [
68 o5 6 68
GND
+g|gv us +1lz_ ua +_51y
1 a 3 1 a 3 +24V +24V
IN S out IN 2 out
+2v 5 1 _I*co & _I*cio 1
c11 100uF/16) 100uF/16v  $R7 +C13 2
1 N 100nF o 2.2k 470UF/35V.
c12 =
100nF = = = GND
LM7 GND GND LM7 GND =
= = = GND
GND GND GND D8
aam
USA GND
1 +5V 2 +5V VCC
DIR 1
3 CH A
ci5
100nF SNT7402N
8V
GND+5V
RY R10
330 >f 1k
5 PWM
& 49 K ‘ ) 10 Rl CHB
9 1k
= SNT7402N
ue GND
5Y
R12 R13
330 1 i e
13 RA |I-enD
4 12 20k '
¥ ] 4

SN7402N

Hinh 3.16: So d6 nguyén Iy mach c6ng suat
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3.3.2. So dd mach in cia mach cong suat

Hinh 3.17: So d6 mach in 2D caa mach cong suat

Hinh 3.18: So d6 mach in 3D ctia mach cong suit
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3.3.3.

So d6 nguyén ly ctia mach diéu khién

U1
vee
S PBO (ICP) PCO (ADCO) (a3 —ADC
ke Heo—1e| PBL(QC1A) PC1 (ADC1)
3k Ss—1s™| PB2 (5S/0C1B) PC2 (ADC2)
X5 —i2F| PB3 (MOSIOC2) PC3 (ADC3)
1 o PB4 (MISO) PC4 (ADC4/SDA)
2 - PB5 (SCK) PC5 (ADCS/SCL) 94
3 P ADCE (<5
4 5 ADCT (<22¢
5 ADC & T PB6 (XTALLITOSCL) 2 RsT R cc
6 o PB7 (XTAL2/TOSC2) PC6 (RESET) W
: R0 T2MHz vee L8 R11
1K L 22F RS 30, oo rxp) vee —4e-vee 10K
2 R13 = RW 3 18
T« oD N3 PDI(TXD) Avce 2
R4 ENC PD2 (INTO) AREF
vee| B PD3 (INT1) ”
= 1k Bz PD4 (XCK/T0) GND — 100nF
o B> PDS (T1) GND
B—11>{ PD6 (AINO) GND
PD7 (AIN1) L
ATmegaBA-AU = GND
GND
DIR A
PWM >
3
1
= &
D1 GND
Bridge 3A D2
ris 2 VCC ENC Q
v ”—'lI-GND veck— 2
3
Led C6
100nF = J6
GND
GND

Hinh 3.19: So d6 mach nguyén ly caa mach diéu khién

3.3.4. So' @ mach in cia mach diéu khién
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Hinh 3.20: So dd mach in 2D cta mach diéu khién
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Hinh 3.21: So dd mach in 3D cua mach diéu khién
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3.3.5. Luwru d6 thuat toan chwong trinh

A

Cho nhép toc do

\ 4

Neéu nhap toc do va

khéi dong

Tinh PI

Kiém tra ban
phim?

Hinh 3.22: Luu db thuat toan
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3.3.6 Chuwong trinh diéu khién

Chuong trinh viét trén phan mém Codeevision 2.03.9

/*****************************************************

This program was produced by the
Chip type : ATmega8
Program type : Application
Clock frequency :12.000000 MHz
Memory model : Small
External RAM size :0
Data Stack size :256
HRAHRAR AR ARAARAARAR AR AR ARASIASRARRARAAIAARAARARK |
#include <mega8.h>
#define BackLight PORTB.2// Backlight
unsigned char adc_in=0, Keypad=0;
void lcd_put_int(int num);//Xuat 1 so nguyen ra LCD
// Alphanumeric LCD Module functions
#asm

.equ __lcd_port=0x12 ;PORTD
#endasm
#include <lcd.h>
#include <delay.h>

#define FIRST_ADC_INPUT 0

#define LAST_ADC_INPUT 0
unsignedcharadc_data[LAST_ADC_INPUT-FIRST_ADC_INPUT+1];
#define ADC_VREF_TYPE 0x20
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// ADC interrupt service routine

// with auto input scanning

interrupt [ADC_INT] void adc_isr(void)

{

static unsigned char input_index=0;

// Read the 8 most significant bits

// of the AD conversion result

adc_data[input_index]=ADCH;

// Select next ADC input

if (++input_index > (LAST_ADC_INPUT-FIRST_ADC_INPUT))
input_index=0;

ADMUX=(FIRST_ADC_INPUT | (ADC_VREF_TYPE & 0xff))+input_index;

// Delay needed for the stabilization of the ADC input voltage

delay_us(10);

// Start the AD conversion

ADCSRA|=0x40;

}

// External Interrupt 1 service routine

interrupt [EXT_INT1] void ext_int1_isr(void)

{

// Place your code here

adc_in++;

}

// Timer 0 overflow interrupt service routine

interrupt [TIMO_OVF] void timer0_ovf_isr(void)
{
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// Reinitialize Timer 0 value

TCNTO0=0x08;

// Place your code here

/*

if(adc_data[0]>0)

else if(adc_data[0]>0)
else if(adc_data[0]>0)
else if(adc_data[0]>0)
else if(adc_data[0]>0)
else if(adc_data[0
else if(adc_data[0]>0)
else if(adc_data[0]>0)
else if(adc_data[0
else if(adc_data

else if(adc_data[0]>0)
else if(adc_data[0
else if(adc_data[0]>0)
else if(adc_data[0]>0)
else if(adc_data[0]>0)

*/
}

[
[
[
[
[
[
[
[
[
[
[
[
[
[

]
|
]
|
]
|
|
]
|
]
|
]
]
|
]

>

>

>

>

0]>0)
else if(adc_data[0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Keypad=10;// Neuanso 0

)

)

)

)

Keypad=11;//
Keypad=12;//
Keypad=13;//
Keypad=14;//
Keypad=15;//
Keypad=16;//
Keypad=17;//
Keypad=18;//
Keypad=19;//
Keypad=20;//
Keypad=21;//
Keypad=22;//
Keypad=23;//
Keypad=24;//
Keypad=25;//

// Declare your global variables here

Neuanso 1
Neu an so 2
Neu an so 3
Neu an so 4
Neuanso 5
Neu an so 6
Neu an so 7
Neu an so 8
Neu an so 9
Neu an A
Neu an B
Neu an C
NeuanD
Neu an #

Neu an *

void lcd_put_int(int num)//Xuat 1 so nguyen ra LCD

{

int temp;

77



unsigned chari =0, c[5];
temp = num;
if (temp !'=0) {
if (temp < 0){
lcd_putchar('-');

temp = - temp;

}
while(temp){
c[i++] = temp%10;
temp /= 10;
}
while(i) led_putchar(c[--i] + '0");
}
else Icd_putchar('0");
}
void main(void)
{

// Declare your local variables here

// Input/Output Ports initialization

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=0ut
Func1=0ut FuncO=0ut

// State7=T State6=T State5=T State4=T State3=T State2=0 Statel=0
State0=0

PORTB=0x00;

DDRB=0x07;
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// Port C initialization

// Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In FuncO=In
// State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTC=0x00;

DDRC=0x00;

// Port D initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
Func0O=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
State0=T

PORTD=0x00;

DDRD=0x00;

// Timer/Counter 0 initialization

// Clock source: System Clock

// Clock value: 11.719 kHz

TCCRO=0x05;

TCNTO0=0x08;

// Timer/Counter 1 initialization

// Clock source: System Clock

// Clock value: 46.875 kHz

// Mode: Ph. correct PWM top=00FFh

// OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
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// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x01;

TCCR1B=0x04;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

// Timer/Counter 2 initialization
// Clock source: System Clock

// Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization
// INTO: Off

//INT1: On



// INT1 Mode: Falling Edge
GICR|=0x80;
MCUCR=0x08;
GIFR=0x80;
// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x01;
// Analog Comparator initialization
// Analog Comparator: Off
// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;
SFIOR=0x00;
// ADC initialization
// ADC Clock frequency: 750.000 kHz
// ADC Voltage Reference: AREF pin
// Only the 8 most significant bits of
// the AD conversion result are used
ADMUX=FIRST_ADC_INPUT | (ADC_VREF_TYPE & 0xff);
ADCSRA=0xCC;
// LCD module initialization
lcd_init(16);
// Global enable interrupts
#asm("sei"

while (1)

{

// Place your code here

lcd_clear();
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adc_in=adc_data[0];
lcd_put_int(adc_in);
delay_ms(700);
//BackLight=~BackLight;

5
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KET LUAN

Sau mét thoi gian thuc hién d6 an dén nay da két thuc va dat dugc nhiing két
qua sau:
Tim hiéu va tong quét hda céc loai dong co servo
Tim hiéu duoc vi diéu khién atmega8
Thiét ké va xay dung duge mé hinh diéu khién dong co DC servo bang Vi
diéu khién
Tir dé tai nay co thé phat trién thém dé nang cao cong suat caa mach hon
nham ap dung nhiéu vao thyc tién hon.
Nhung do kién thirc con han hep nén em khong thé tranh duoc nhitng nhiéu
sot trong qua trinh lam do 4n. Em rat mong nhan duoc su chi bao caa nhirng thay
cd trong hoi dong.

Hai phong, ngay...thang...nam 2012

Sinh vién thuc hién

Nguyén Chi Vii
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